Steroid hormones modify nuclear heterochromatin structure and plasma membrane enzyme of MCF-7 cells. A combined fractal, electron microscopical and enzymatic analysis.
Ultrastructural features of the nuclear membrane envelope (ENM) and the nuclear membrane-bound heterochromatin (NMBHC) were investigated in MCF-7 human breast cancer cells by fractal morphometry. The fractal dimension D established by the box counting method proved to be effective for quantifying nuclear changes in MCF-7 cells treated with steroid hormones, namely the estrogen 17 beta-estradiol, which stimulates cell proliferation, and the glucocorticoid dexamethasone. When MCF-7 cells were briefly (5 min) cultured in the presence of 17 beta-estradiol (10(-9) M), the irregularity of the NMBHC outline was increased as documented by the increased fractal dimension D. Changes in the ultrastructural complexity of the nuclear heterochromatin were observed in concomitance with functional changes at the cell periphery, namely the modulation of the estrogen-induced activity of phospholipase C, a cell membrane-associated enzyme involved in the signal transduction pathway via phosphoinositides metabolism. Dexamethasone did not affect the in vitro proliferation, the phospholipase C activity nor the shape of the ENM of MCF-7 cells, but reduced the structural complexity of the nuclear membrane-bound heterochromatin.